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ABSTBACT 

Low ability f feshmen enrolled in a -1972 fall seaester 
renedial aatheaatics course at Santa Barbara City College 
(California) were randoaly divided into three groups: (1) a control 
group conprised .of 62 srudents meeting for one hour per week in saalV 
subgroups to study programmed materials; (2) a classroom tutoring 
group comprised op 67 students meeting weekly in small sul^groups^ 
with class time divided betw^een programmed Materials and lyitoring by 
trained, experienced tutors; and (3) a tota^ tutoring groirj> comprised 
of 61 students enrolled in weekly small group sessions likip those, for 
group two, but with all students receiving from oni^. ttf fiv^ 

. additioiial weekly hours of tutorp.ng.at other times. At the ;end of the 
semesteCr each student was interviewed .using a structured interview 
technique* Neither course grades" nor G^As differed significantly, . 
among the three groups* However, significantly fewer studenjbs in the 
tutored groups withdrew from the course. In addition, the skructuxed ^ 
interviews showed that student attitudes In the tutored ^roijips were - 
significantly more positive toward^oth mathematics and all; other 
courses* The pattern of increased|^|lrsistence and positive attitude 
of the tutored group continued ^tffilng the two years following 
tutoring* Data are organized. Into chatts and tables, and a ^ 

.bibliography is appended* (NHH) . ^ . . . 
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For njore tlian twenty cteiaries/ possibly before the 
^ time 'of Plato,, tutpring* has Q^en hypothesized to be superior 
-.to other instructional methods. Yet -despilre this venerable 
' history, .tutoring as an educational variable 4ias been the 

subject of remarkably litt:^ formal s:tudy, due perhaps €0 the 
=«ftpi>a^ent impracticality of using tutor? on any large scale 

basis. This scarcity of research, on tutoring is especially 

marked in higher -education. „ - ^ v ^ 

The large majority of the reseai*ch. studies published on* 
the effects of tutoring have been, concerned wiCh ^th^ elementary 
and secondary school level* "In a^h attempt to discern pattei^ns 
that would be helpful in the development of tutor training' 
•materials jand guidelines for matching tutors to students, 
,McClellan' re,^ie^ed the literature* on. student tutoring and 
found that most c3f\ the- studies* available 'involved the tutoring 
of stuflents at pre-college levels (^9)^ ' This finding was 
substantiated by Thelen (8^) and by Riessman (68) in similar - 
r.evieV/s of tutoring activities and research. - . 



/ Tutoring studies at* the elementary-secondary school . 
level Have focused primarily on- tutoring, in reading and 
writing skills. Tutoring is mkinly '*crosp-age" or^ **inter-^ 
grade'* in mture', employing older children to tutor younger/^ 

^ Ipw-^ility c hildren. There is subs tnnt-^ ^"^ ^^M'i^'iv^V Hint- 

♦ — t-iit-oring, can pronuee .significant imgLFovement in achie.v^ent^ 
especially if it is used tq supplement conventional alassroom, ' 
work. The evid^enoe that tutoring produb.es more positive 
attitudes and s'^elf-^^oncepts/ in tutore'ti children is contra-' > 
dictory and incomplete.' The ^jhanges in achievement and 
attitude of tutors pa;rticipating in tutoring programs are • 
significantly positive. Very few long-range or longitudinaj. " 
studies of the ^effects- of tutoring at the elementary-secondary 
school level are' repot*ted in the research literature. ^ 

' • • ■ ^utoring in Colleges ^ ^ 

There are. two /major varieties of compensatory education 
programs in higher^ education: (1) those that a,ssist educa- 
tipnally disadvantaged or culturally different students to i 
enter institutions of higher education and (2) those that 

• help, these ' students succeed in. academic and occupational - 
objectives once /they have enrolled. Compensatory education 
entry practices include modified recruitment apd -modified • * 

. financialiaid programs. As Knoe]^l pointed out, in both kinds 
of programs th'd purpose is to reach students who would not plan 
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normally '^o go on with their"e^u.dation (iJ2:6). The second 
variety of compensatory education program includes activities 
designed' to enable the educationally disadvantaged staident > 
to succeed in conventional instructional situations. 

Morrispn and Ferrante pointed out that:'' \ ' 

Coihpensatory^* programs are often developed with "the * 
Nassiimption that the"" culturally* iiifferent have academic 
.abilities which arq inadequate for the traditional 
college classroom. In order to assist thefee students , 
in realizing their potential, some 'institutions have ^ 
developed special tutorial, programs to support class- 
room activities. These programs have provided extensive 
individual tutoring in academic areas, with some schools 
developing corps of tutors .which include teachers, gradu- 
ate students, regular' undergraduate ^students, and advanced 
students from culturally different iJackgrounds . (61:8), 

The"*' Programs » " 

In a study of fifty-thr'ee public and private two-year 
colleges conducted by 'the American Council on Education, it 
was fpund that 91 percent reported some Tcind of. special 
tutoring program for academically di*2advantaged stydents. 
More th^n* three-fourths of these colleges used regular students 
as tutors in their tutorial programs' (6J.:30). ' The use of 
tutors is'increasinig rapidly, especia^lly in the tv^o-year 
_collages_XS^- ■ 

Despite. t4\e widespread occurrence of these programs, 
studies of tjAtoring at the college, level are very few.y 
Tutoring studies' h^Sive been reporte'd in the are^ of reading 
and writing, skills (1, 8, 8l, 86, 90, 92),. study skills 
(25, 81), basic mathematics (90) ,. engineering (lo;. 82, 83), 
psychology (35, '86), and .in advanced courses (58)^. Tutors 
are used both as supplements to conventionally taught, courses' 
and as ^;he * exclusive means of instruction. ^ ' < 

The Tutors . - ' 

' The tutcTrs employed in college-level tutoring programs 
ar-e usually either^ faculty members or regularly enrolled 
students. Williams reported that tutors drawn from the same 
so^io-6:Conomic,/ ethnic, or racial tjackground as the students 
being tutored are often employed in order 'to provide role 
models (88:196'). Pie'rcfe and Norell foUnd that." black , tutors 
wer6> especially effective with black students irt terms of 
■the p^,rceived accessibility of the txitors (67:171) although-^ 
no differences were found in either .achievement or attrition 
rate^l . • , • 



Reports regarding most college-level tutdring programs^ 
state .that zhe±r major objectives are to provio^ (1) an ^ 
increase, irf achievement ir; the- tutored area> ,(2\ impro^d 
study skills, ,(3) enhanced self-esteem, (4) moreVpos^xive 
attitudes 'toward "college, and (5) increased persistence in 
college. The ^vailat^le evidence on achievement gains has not / 
been consistently positive. Sykes (8l) studied t^e effects of 
tutoring^ reading instruction, and financial assistance upon' 
student achievement, attitudes j and attrition .of community 
college students enrolled ing^' special program yfor "disadvan- 
taged" studfents. Student acnievement, as measured by grade- 
point average.; was not significantly improved /oy the program. 
Attitudes and study Ijabits as measured- by a self-image concept' 
survey (Brown-Holtzmon survey of Study .Habit^ and Attitudes) 
showed no' consistent pattern Of change. Heaqing skills, as 
jpeasured by .the Diagnost;ic Readirlfe Tests,, inijbroved significantly 
but appeared to have no effect on student ac(hievement as . 
measured by gride-point average. The study/ suggested that/ • • 
this program was somewhat effective in retaining college • 
students who might otherwise not remain in, school, y Unfortunately , 
' the study yjas not designed to isolate ani /contral confound- 
ing variable*s so that the direct effect/ oi tutoring Qn 
'attrition might be determined. .-^ 



The Resultsvof Tutoring 

Lucas, Gaither, .and Montgomery (k8h evaluated- a tutoVial 
program .involving volunteer college freshmeYi sutrjects and a^ 
control group pf non-attenders . Results indicated that tutoring 
was ineffective in raising grades. - Tnis study /was confounded 
by the difficulty of deciding whether/an appropria'te contrpl 
group would be . non-volunteers or, volunteers who dropped out 
of the program. .Ewing and Gilbert (p) indicated that the 
act of volunteering for tutoring help can be a more important • 
factor i^ academic improvement than/the tujfcoying itself. 

Evans (26) cpmpared /the gradeVpolnt averages ^ for tutored 
•and non-tutored Extended Opportunity Pq^ograms and Services 
(EOPS) students. Tutor^ EOPS students earned a grade-point 
average of 2. 5^ on a scale with maximum of M, while non- 
tutored EOPS , students eail^ned a gmde-point/ average of 2.31 • 
No BignifiSaAt positive e^ffecf oJjr tutoring alone co^ild be 
determined from the study (26:5^i 



In a similar ;evaltiation of /Extended , 'Opportunity ervices 
MacMillan C51) failed to'^how any^ significant difference iij 

f achievement as measured ihcneaSed grade-point averages. 

, Wright (90) examined the performance, of /almost 800 college,, 
fresbmen who were predicted to/ perform linsuccessfully on the ' 

, basis of entr^ance testing and 'v/ho received tujboring by upper- 
'divisioi) students' in English, mathematics , ^social science and 
sciehce. Results indicated th^t. tutoring was an effective 
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means for raising achievement levels for many students. ' 
Students predicted lowest in achievement appeared to profit', 
least, from tutoring or did not take advantage' of it . Those p 
predicted fn the avet'age ^range appeared to profit most from 
tutoring and participated most . " ^ ^ . 

Taylor i 82) examined the effects of 'a tutoring program 
on engineering freshmen. Thirty-one • students participated 
in the program and were matched by grade-point average with 
a control group of non-tutored students. He found that students 
with a gradepoint average* below 2.0^0 were able to make 
effective use of the tutorial program to obtain significantly 
higher grades. Furthermore, the term by term academic trend 
of both groups suggested that the titored students, progresses 
Uteadily upward over the. year-long-s.tudy wKile the control 
group followed a downward trend. - • . . , 

Etters , studied* the effectiveness of a college tutorial 
program employing fullrtime bachelor's degree level tutors. 
It was found that tutored low achievers carrying less than a 
full course' load were more successful ih raising their grade- 
po^nt average*than any other cate*gory of stucl^nts (25:^06). 

while the evidence for the effectiveness /pf tutoring in 
improving the academic achievement of pollege 'ptudents is 
often ambiguous or negative , the evidehce for its effectiveness 
in reducing attrition is very positive* Adams (D^in an 
inif or.mai .A^udy of tutoring in a community college reading 
Tpragram, ;'^ound' very :p6g"itive evidence ? that tutoring led to 
increased persistence' in the program^" 

In contrast to an annual withdrawal rate of more than 
forty percent in conventionally taught sections of the course^* 
tutored groups had no withdrawals during a year-long study. 

« 

This finding of decreased withdrawal rates under tutor- 
j irj^ was consistent wi-^th ev^uatlons ^df*' other. pers9n^lized 
^^stems of instruction. Born and Hebert .(I'D) found deci?eased 
withdrawal rates and increased . attendance under a scheme' of 
:ihs.t<ruc.ticxxi^ in psychology in which students, progressed at • 
their own, rate through the coiiiise with the assistance of tutors 
or proctors. 

^ In MacMillan*s study of Educational .Oppor,tunlty students, 
85 percent of those tutored ^persisted in college, comf)ared- 
with a college-wide average oT 7^ percent (51). 'Sykes (8I) 
in his study of similar Idw-ability students found that tutor-" 
ing"had a significant positive 4ffect on the persistence of ' 
students in the program. 

In Taylor's study of tutored, engii^e^ing freshmen, a • 



significantly lower percedit^e , of tutored .students than^of--.^^ 
control group students wi^lK^re^j/ during the first. year (83:91) • ^ 
Students in both the experimental and. control groups cJ^ere 
'exceptionally^ able students', JLn sharp coxitrast to" those studied 
by Sykes (8^) antd Macj^illan (51>- In another program for, 
more able stMen.ts, TilletC, Porter, and Joiner (86) employed . 
peer tutoring in biology; physics', psycholbgy and s'ocial 
science classes. V/ithdrawal rates in the tutored cl$,$:ses 
were significantly lower than in non-tutored classes held ^ 
the prev;irous year while the fraction '^of "A" and "B" grades 
did not^change significantly. ' - 

• . * ' 

In a study of olpen enrollment students, Yuthas (92) 
matched groups on high school grade-point average > sex, and 
American College "Testing entrance ..-Examination %scores . The 
groups receiving tutoring in reading snbwed ''siijgnificant . 
improvement on the Nelsoh-Denny Reading Test . , Coi^p^rison 
of persistence rates for the/^xperimental^nd cbnti?ol groups 
indicated a highly significa^t^ecrease in the withdrawal »rate 
of tutored students.' Enrollment the tutoring program was 
significantly related to persistence' in college and%o resis- 
tance, to extraneous influences which normally lead to with- 
dra^ml (92:23^). As in most-'pther s^tudies, hpweirer, it was 
i;fipo5sible to separate the influence; of tutoring ^ei^ se from 
^^iie. other instructional activities^ involved in the t.utorlYig^ 
r^'program. \ , ' \ : ^ 

* . * ^ ^ r 

Although longitudinal studies of^ the ^fe^s^ts:: of * tutoring 
college students have been recominended by'B^nz f8:12) anci . 
Sykes' ('^1:55), extensive review of the publis.hed literature 
reveals.no long-term stJu^ies. The lack of- suchj studies is 
pa|?ticurarly' unfor1;unate in the light of ^^e^pread fears at ^ 
the college level and evidence at the sedbfid^^'y level that 
tutocs tend to "teach to the test'f. and trade short-term 
, gains in Course gains or^ test scores for deepef* understanding 
(65:4l4): • . \. s ^ ' ^ 

* *^ Ih*dhe Significant ^nd suggcs-tiye l^g-range. $tu4iM?ot 
involving tutors, Caither fouijd that' persitence 4nd pei^rm- 
ance *over a four-semester period were nQfc,'vSlgnif icantly 
related .to. enrollment in remedial vpro^^'sV' ,'Using a control 
^f*oup of students not enrolled in^ remedial progr^am but r 
matched with thfe experimental group oiV^t]^^ of preliminary 

academic aptitude scores, Gajrtjiep— fcrtHidthat / 



, th.e..aeact:6'mic (control) group outperformed the remedial 
t group in e»very semester 4xcept^'the first semester * 
'"'when the.remediai group" }4ad the 'shelter' of being 
in the remedial* program and receiving grades commen- 
surate wi-^th that special level (29..;10)^ 

Gaither found no difference in thex^l^o groups witti respect to. 



attrj^ion rate over th^ two-year span, , / 

. *Gaither's study is^ especially significant for tfee .study 
^reported in this dissertation because it is orie of the few 
longitudinal studie? of .developmental progralfis at ^he comm- 
unity college level and because it does not includ.e tutoring 
as a variable. * \ . * 

An lmporta:Yit. ass.umpt>lon underlying the design of devel- . 
"opmental programs at 'the "C^pllege level '<ds that they must 
provide the necessary ingredient to assure reduced withdrawal 
rates, improved academic performance ^ ar^d more po^sitive 
attitudes toward college. Ttt is' the bias oT many instructional 
designers that peer tutoring is a .vital ingredient in these 
developmental programs and that the negative findings of 
Caither's study are a ^ direct- r^esuif of the lack of tutoring* ' 
in the programs* he examined. All of the studies of tutoring 
des(jrjfbed test*, the effectiveness of tutoring over the^ 
time span of a single semester or (i^ollege course . The* present 
study is designed to examine the ief|reqtiv:eriess of tutoring . 
over a two-year period, a' substantial ' por^;iin of the college- 
career for- the student^ studied. ; 



Low-vAbility Students in theu?jaffl^ Cdjlege / 



A numb^i: of studies provide a '^ofile of.th'e educationaX^^y 
disadvantaged student in the cgmmunifty college, 'and the\ 
picture indicates the importance of ^,he' present study. RoUeche 
(73) estimated that more than sevent^ percept of all community 
bollege students need remedial assistance, reading scpces at * 
the fourth-grade level are^ common (3^';, withdrawal rates are 
typically over sixty percent (72). M - ; * \ - - • 



In' view of 'the number of studjs^ts in this category and 
the severity of their problems, it is not . surprising that the 
most offered. courses in most community colleges '&re remedial' or 
..developmental in nature. Roueche estli^ted that mpre than 
.^twenty percent ^f 'the average total ins^tructional budget is ^ 
[ allocated to remedial programs (7^). -According to Morrison 
^ and Perrante, specialized course 4"d programs . for the educa-, 
tionally disadvantaged have been dev'eloped and ire i^apidly 
increasing iij number, scope, and size (61:23), and many 
educators actively encourage* their development* Remedial 
reading and remedial mathematics courses are t,be most frequently 
found remedial courses^ in the community college (6,55)* 

**" * 

In a 1963 study, Schenz (75 '63) 'estimated that more than 
.tvo-thirds o.f all community' colleges automatically require • 
low-ability students to enroll in remedial classes, yet roost . 
of these pl^ogram§ are based on faith rather than resjearch^ 
The evidence for the evidence for *fch6 .fef fectiveness o,f 



developmental^'p^ograms in the communiijy college 'Js contradic-'^ 
tory and incomplete*. Gaither found no net positive effect 
^f remedial program^ in improving reading, and writing* skills , 
or in reducing withdrawal rates (2^). .Sharon (77) studied tbe 
effectiveness of ij-emedial programs and found thatt the Englisn 
remedial course produced, only^ a small improvement! in subsequent 
'performg^nce iri the r^gjala?? English course. Conversely, the 
remedial course ,in mkthematic^ had a significant positive effect 
on subsequent course work in- mathemati(?s, improving th,e average 
course grade by more than half of a letter grade. Loqak (*^7) 
fdupd that^N^ji^ommunity college remedial programs in Ehglish and 
mathematics \pr6d\xc^e no significant! difference in number of 
'withdrawals and no significant increase in grade point averages. 
^ Rouec^fife (73) found this lack of effectiveness of remedial 
\» courses to be widespread. In many community colleges up to 
y.^^ percent of entering freshitien e'nroll in remedial courses in 
mathematics and Errglish, and^ o'nly 20 percent of these' continue 
into regular college level mathematics and English courses. 

y 

In a follov^up ^survey of s|;Udents enrolled in several 
Chicago-area comrnfi^ty colleges, Baehr (^) found that person-*- 
arii2;ed remedial wo^k* significant;ly(^ncf%ased ttie student's 
expressed desire to persist^in college." Heinkep.' (36) compared 
122 studeh1>s in a developmental program with a control group 
of 128 students er^lled in other programs. Males and ethnic 
4i)iilority students enrolled in the program withdrew from fewer • 
.courses in the first semester .than- did minority students, in 
the control group • * ' ^' 

Administrator? of most community colleges assume that 
thetlr remedial programs will .result in long-term improvements 
in academic skill's, attitudes, and performance of,. the. eduoa- . 
tionally disadvantaged students for whom they are desi^aed. 
'However, the few research studies designed to test these . ^ 
assumptions were based on a shbift-term, one semester follow- 
up of students enrolled. Clearly, suceess in college is 
related to the ability jof the student to persist in college 
over a period o-f^ time long enqugh J^or the desired changes 
to take place.. Therefore, s»tu^ies of the effectiveness of 
these proj^rams in producing iQng-range changes in persis'tence 
and performance* are needed. * ' 

* ^Although mo.st educators /agree on the importance of . I. 

improvingjth'e, self-concept tor the educationally disadvantaged 
student, v6ry few studies of remedial programs have examin*ed 
this variable f McDavfd^^ work (50) indicated that academic 
success may result^ In a more positive self-image and lead to 
increased future academic /success. VJIessman (87) found a signi- 
ficant increase in self-apoeptance^ .as' measured by the Cottell 
Personality Inventory in students completing- 's^n eight-week 
summer remedial program. < ZirkeD, found .that the self-concept 



is significantly delated*' to academic achievement* f*or both 
disadvantaged and normall students (9.3-211). The enhancement* " 
of self-'Concepts is a goal of virtually all programs for 
educationally disadvantaged students. 

The effects, of negative sej-f-image are' particularly 
important in 'mathematics Goursejs. Aiken found that mathematics 
instruction is more commonly the target of negative attitude6 
-than other academic subjects such as reading and writing (2:558) 
These negative attitudes^c^n influence the students expec- 
tation" of future perfoi^mance and affect his actual performance. 
Negative attitudes usually generate anxiety and host'ility ^ 
^toward t-he subject. Attitudes 'toward mathematics and toward 
the self are strongXy related to .performance in .mathematics 
classes (3:2.3). 

A study of the, available research literature suggests.. , 

that the contradictory nature of the few research studiefs of 
remedial programs in the community college may be resolved if. 
we analyze^ thes programs iri terms of | the extent to which they • 
were personalized, that is* the -extent* to which- they were 
designed to accommodate to 'Individual differences. It is a 
* reasonable conject\54»e that the unsuccessful .remedial programs 
may have /ailed t)gca^se of their lacrk of emphasis on. factors 
which tend to . persenalizei the program. It is. these factors ^ 
that may produce Ibhg-terni self-image ehhancesient . Onb of the 
most effective personalizlg^ elements used in remedial programs 
is tutoring. .-^ 

Existing studies ot educationally^ disadvantaged student? 
in the community , college and the remedial programs, designed 

for them lead to t?5e following assumptions: ^ ' • 

*' * I ....... 

1. 'Self-c<5ncept is significantly related to long-term 
achievement and per'sistence' for disadvantaged students. 

I , - > ^ " ' ' V 

2. Self-concept enhancement tends to occur in person- ' 
alizeriv remedial pi^ograms, ' 

> ' i • . 

3» :;..Tutoring is'.an effective means of personalizing 
^ /-'remedial program^, * i 

and therefore, ' ! 

4. Remedial programs in which 'tutoring plays an integral 
/• part should -be effective ir producing long-term * 
improvement in academic .achievement and persistence 
of educationally disadvantaged students. — 

This assumpt'ion underlies the hypotliese'S being tested in this., 
study. ' • . 




- Developmental Matheinatlcs In ^'the Cdmm(^nlty College ' . ; 

i The phrase "developmental mathematics" is most often used 
to indicat^ courses in arithmetic and elementary algebra that* ' 
are usually encountered by most students in the elementary and' 
secondary schools* In ^ 1966 survey of 73 California community 
co;Lleges, Kipps (^0) found that 59 colleges offered these 
developmental courses. In a later' survey Bfeal (5) examined 
developmental mathematics courses in l85 community colleges 
and found that only ^2 respondents specifically indicated that 
they offered no "such programs and siic q,uestioned the approp^i- * 
ateness of such mathematics courses. *In 51 of the colleges 
offering developmental mathematics^ courses at least twenty 
percent of^ all mathematics students and more than one-half ^ 
ot^the faculty were involved in these prpgrajni/A .Fifty percent 
of the colleges sut'veye'd, required^ studentsyto enroll in a 
developmental course if their scores on standardized^ tests, 
previous grades in mathematics, or courlsel^r recommendations 
indicated that they^ wouJ.d profit from it. The m9st frequently 
indicated reasons for^ the existence of deyelQpmental mathematic 
courses were to enable Students. t<> continue in regular mathe- ^ 
^atics courses (85%) .or to satisfy prerequisites f<5r other 
non-mathema^tics courses. . " , 

In summary, tutorial programs for J-ow-ability students. , * 
are increasing in number and importance in the cbinrftuhifcy 
colleges. Existing published studies of the ef f ectJiVeness of 
tutorial programs are restricted to -examination of their 
short-term results . Evidence. of the ^effectiveness of these " 
programs in producing significant positive changes in achieve- 
ment, grades, or subsequent perform^anci in regular 'cbllege. , 
courses is "contradictory. Most Research studies agree *;3;hat ^ 
tutorial programs are effective in reducing, attrition of 
students^nrollQd in the program. The contradictory nature of 
the available research may be. resolved by. analyzing the ; 
programs in 'terms of the extent to which they *emph.asize.\ 
factors that tend to p(5rsonalize instruction* 

The basic intertt 'o/* the pr*0se|it study was to 'examine the 
effect of tutoring on lo>/ ability -^community college students. 
All subjects in this experiment.. wei?e .students at 'Santa Barbara 
City College* enrolled ^in'/the 1972 fall semestej? in a'^reniedial 
mathematics course tn^'^Dasic arithmetic skills* Students 
entered this course' by referral of counselors or teachers on 
.the basis of low scores on the'Scholas^c Aptitude Test'o]? ' 
inadquate performance in mathematicsf ^ in prei^ioufe courses. 
All students' scoring below thts 30th percentile on' the Scholasti 
Ap*tit^ude* Test were\ required tO; enroll in this cdurse. Many 
students enrolled in this cour^se/were also enrolled in 
remedial 'courses in English ai^d'stud^ skills, and in high 
sc^jTOol equivalent courses in the social gcierices*. A majority 



of the, students attending ,the college under piiogralns • f or the 
ed\icationally disadvantaged were among the neaVly 1500 students 
enrolled in this course. ' ' \ , • • 

Sampling ^ . ■ 

The- target* population for the study- was re'stricted "to 
those enrolled in the course described above. Sampling from 
I this population resulted in the formation of- three experi- 
mental groups. ^ ' ' . ' 

Group 1 . Students in this control group met for one hour 
per week in small subgroups to study programmed materials. 
The meetings were supervised by a trained student tutor. 
Students took the four coui^e examinations when they wished ' 
and were allowed to rs.take the examinations, using alternate 
forms until they' received a score. of 80 percent or higher. 
Na tutoring took^place in the- we&kly meetings attended by. 
these students. Students who asked questions in the small- 
_ group meetings were referred to explanations available in 
the programmed textbook. A tot^l of 62 students were' in 
group 11. • ■ ■ ' . . 

. ■ . ■> , - 

Group 2 . Studentss in this classroom tutoring group v/ers 
enrolled irr weekly small .group sessions exactly the same as 
those for group 1 except' that class time wa? devoted to a 
combination of work in the programmed textbook and tutoring. ' , 
Trained, experienced tutors, in a ratio 'of approximately dne 
tutor for every five students, woRked Vith .€he students pro- 
viding additional explanation, e^ouragement , and general - 
assistance. A total of 67 students v^ere in_ group 2. v i' . ^- 

' Group 3 . Students in'th^? total tutoring " group were/ 
enrolled in vfeekly osmall • group sessions exactly the sam5 as" 
those for group' 2 except thai all students receivetf-iadi- ■ 
tional tutoring at times o1;hej' than the required jclass meetings 
Each student received> a ijiinimum. of one hour per v^eek of ., 
•additional tutoring and' a possible maximum of five Hours of 
additional tutorihg. *A total of 5l students were in group J. ' 

The three expei<imehtal groups were forpied -by randomly 
assigning si:^ mathematics laborato ry sections to Aanli pypp^-p- 
imental categ6ry. The resulting 'three experimental groups 
each consisted of six. mathematics laboratory sections contain- 
ing a total of approximately 6q full-time fir'st-year students.- 
No outward identification of grb.ups v/as made and s"tudents • 
were unavjar'e,:that they had been assigned to mathematics . 
laboratory secfions in any , systematic way. 

■» . , In order to assure . identical treatment of all mathematics 
laboratory sections included in group 1,' the non-tutored 
con.trol group,' all sections were under th-e direction of the * 

~- ► . " / 



same* tiitor; Tl^is tutor was awargu.af tjie' nature; and- design of . 
the^s-tudy and iiad been carefully j^structe^ a^: to the^ proper' * 
•>p<3nd^mmittal respons6*s tp l?a made in response to student 
requests for information and assistance'.- 

■ ^ Ethical considerations^ required that, tutoring assistance • 
' could not be withheld from students requesting it. The' ^ 
policy follow^ed was that any student in. the control group who 
requested tutoring would be allowed to transfer to another 
group not -in the study and would be dropped from consideration 
in othe study. 'No students in this. grouD' requested either 
tutoring or •transfer from the group. , ' 

- • *i _ 

Several* steps were- taken to asbure that there was np 
systematic • difference between experimental groups at the! 
outset that might influejice the ^final result. First, random * 
assignment of students to mathematics laboratory sections* and 
of laboratory sections to experimental groups assured that 
every firpt-year full-time student had an essentially, jsqual 
5hance of being as-signed t.o each of the experimental treat--, 
ments. Random assignitient to experimental groups, allowed;: the 
use of slmpi^e. statistical procedures for 'determining the" 
significance pf any* observed differences in ac^ciemic perform*- 
anpe or subje'^tive responses. ^ * / *^ • . 

. ' . ' ' . ^ • > ' ' : 

^ Second, "^only ful'l-time, sti4den1bs. wer^e included in. the Vtu'dy 
This restriction was dlr^c^; 'attempt ,t^o equate students ,pn ^ ; 
thei/r 6ommil5mQi%t to their aql'le^ge prograjn* and -the" time ' 
available 'cf or l^ademic w6rk. . * * ' , " * 

} Third, only flrst-y^ar student? vtere included in* the 
stu'^y in order to eliminate any possibility oT p^st 'exposure 
to. tutoring and to assure that members , of the* control group, 
were Unaware of the. tutoring taking place in other sections 
of t^ie course. Restriction, of the experimental groups to ' 
first--ye.a^r students also ellmina.ted differences d£ie to previous 
e:fposure to college work.' ' 

Both, experience and a survey of the r.es^fearch liter-ature- . 
indicated that differences an response to tutbring might be j 
correlated' with confounding variables such as sex, age, ethnic 
background!, scholastics^ aptitude, socioeconomic background, . - 
previous tt^aining in Mathematics, amoiirrt' of time spent on 
oil'tslde employment, financial aid };»eceived, <at-1^i,tudes, and ^ 
self-concept, it was assumed that randomization equalized* 
these fact.prs arid eliminated any significant contribution ? \ 
^they irfightimake to differences in performance' between groups.. 
T^is assumption v^as tested for the variables of age, sex, 
scholastic aptitude, ethnic back^gYn^md, hours of outside 
employment, ^rid -amounb pf financial aid, in ah ^^ttempt to 
determiJie If the experimental groups differed .significantly 
on these vsiriableS. * • — 



^ Differences In the ^ability of tutors to ^effect significant 
changes 'in student peirfo^rmancgf was controJ.led by training ^ 
tutors prior to the stjudy .and. meeting regularly with 
* tutors in an attempt ^;o 'maintairt '^constant standards of tuton 
' performance. All tutoring wars >perf ormed Mthia the framework 
set by the ^prograjratied iristructlofi materials and the organi- 
zation, of the. course. Thi^ tended to insure' that all students 
received the .^aipe.kind of tutoring assistance. * • , ' 

The prirnars^ experimental variable^' examined in this 
longitudinal stu^'lwere grades 'in the developmental mathematics 
course, grades i^fi ,d,ut>sequent fnathematics courses, overall ^ 
grade-pdint averages in subsequent semesters, withdrawal from 
indiyid.ual coiiraes,and from college, and re'enrollment in college, 
^fter withdr^^al.-^^fThese objective,. quantifiable\variables 
^ere recordec?* di^j^ing eadh semester 'for the two years following 
the initial eti'rtc^ Impnt . f^-hnrlpnl-.c: wp^t^c^ roTToTAToH 'hKSo/n,,,o->» i^^.rrx 



the initial el;}r<^4lment . Students were followed through two 
years of their callege career by means of records maintalijed 
Nin t^e Departmen.t^of Admissions and Eecords of the college.."* 

.Because positive attitude change was expected by many 
instructors to' be" a major result of tut9ring,. an attempt was ' 
m^de to measure these changes directiy over. the course of the 
first semester At -the. end of the 1972 fall semester /eaoh 
student vfas interviewed, individually using a ^tructurfed inter- 
view 'technique in which the questions asked v;cre carefully- 
planned beforehand. The interview^t^echnique was used iri 
preference "to ' a written questionnaAre because many of the . 
students enrolled in the developmentjal mathematics course « 
vrere' poor.readgrs. Although 'interviewing was .more time- ^ 
'consuming, it assured a meaningful response from every . student . 

The questions used" in the ' interview were , developed with 
the cooperation of staff members and tutors participating in 
the study. All 1^0 students in the three experimental groups 
we're interviewed using- the' revised' questioa list. ^Students* 
who completed the course were interviewed immediately after 
cpmpleting the final required ^exstmination. Students who did 
not complete the cotirse ■ but who persisted throughout the 
semester , were interviewed at the last mathematics laboratory 
section meeting. " Students withdrawing frpm the course were 
interviewed when they requested permission,, to withdraw. • In 
' a few cases students withdrew ^Jithout nbtifying the instructor, 
and these students were interviewed by telephone if they could 
not' be reached for a personal interview. 

^o assure that '-equivalent instructional situations 
existed, for each group,, each mathematics laboratory section 
was visited briefly by the experimenter each week 'during the 
,6emestBr. Tutors met with the, e^^eriment^jer each "week in, a 
group training sessiob in which any problems , relating ^tp 
tutoring in, the experimental groups were discussed.. E^jtensive * 
efforts were made to assure that all, mathematics laboratory • 

' ^ * 
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sections in ^ given experimental group were, treated exactly 
alike* Tutored groups received no special tutoring beyond 
that mprmall' given, in non-experimental'~groups isxcept that 
e^fich subject in ^oup. 3 received additional, tutoring tlme.y / 

^ . students were assigned to the thrpe experimental gro^s 
on an essentially' random basis, and**it was assumeci that ,th^ 
groups did not differ significantry -'at the start of the inves- 
tigation.^ Study of the research lieteature and experience" ^ 
in teaching develppmental arithmetic at the' community college 
level suggested that the initial vai?iables most ^ likely to 
iridluence student performance were sex^ age, ethnic and raciial 
background. Scholastic Aptitude (Quantitative)^ Teafc sc/ores, 
receipt of financial aid/ ^nd number of hours of outside > 
employment per week. It was assumed that the random assign- 
ment of subjects to expeirimental groups , would eliminate- any 
relative differences in performance due to these confounding 

variables . • ' > ' ' 

* • 

Comparison of the experimental groupsx indicated that 
initially they were not significantly different in distri- 
butioi> of subjects by s?x, age, ethnic and racial background. 
Quantitative Scholastic Aptitude test score ^ fr.act^ion receiv- 
ing financlaMaid, or amount of . d^ut side employment. The purpos 
of the differential treatment applied to the three experimental 
. groups was to deny tutoring in developraentaiL, tnathematic's to^ 
subjects in the control group and. to as&ure k significantly 
larger amount of tutoring to the total tutoring group thm^4^o 
•the classroom tutoring^ grfiup ' ' / 

* The amount or "tutoring receiyed wais^^termlned by two 
independent methods: estimates bir the tutors involved and 
estimates by the. students being tUtpred'. Both groups indicated 
that students in experimental group 1," the control group, 
received no tutoring. Comparison of tutor estimates of the' 
^ount of > tutoring received by groups 2. and 3 is shown in 
Figilre 1. ■ Thepe^-waa^ unanimous agreement that students in 
group 2. receiv,ed one hour per y/eek of tutoring. ♦The amount 

o-f tut;ot»ing received by studenl^s in* grbup S^^as estimated by 
t(he tutor's, varied as shown in Figure 1' with a mean value of 
3.39 hours per week. 

/ On the personal interview, students who had been tutored 
* were asketi to estimate to the nearest hour the average amount 
of tutoring they received each week. The distribution of 
responses for groups 2 and 3 is shown in Figure 2\ The mean 
calculated for grup 3 was 3.89 hours per week. These esti- 
.,lnate& are in close agreement with the -estimates bytutors. 

• ' The slight variation in estimates of tutoring time is 
.a reflection of th.e fact that many students regard at least 
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a.|>ortion of their personal contact with tutors as infgrmal 
conversation rather than tutoring. . Tutors, regard the sairiej 
activity as an attempt Uo build the rapport needed to do an ^ ' 
effective job of tutoring. ^ ' - • V'-. 

Sh'ort-rterm Performance of Experimental Groups* 

The two most inipbrtant measures of short-term pei^fo^'in- 
ance for students in the experimental and control groups are- 
academic grades ^ both in the developmental mathematics course 
and in other* couraes in^ which they , were enrolled in the first 
semester, and persistence^ in their courses and in the college.^' 

^ • ^ ..^^ 

. Academic Grades Figure 3 shows 'the distribution of gracjes 

within the three experimental groups for those ,studeots;who^ ^ 

completed the d , ' 

'first 's'^^^^ Grade averages v/ere calculated on t;h? usual, 

'basis of assigning k points for an \a grade, 3 points for a B 
grade, and 2 points for a C grade. ^ As 'dictated.'by course /. 
policy, only A, B,. and C grades were awarded to students . ^ 
completing the course successfully . \ A grade of C repii'esented 
a scone of at least 80^ on' ea'ch of the four." course examinations. 
Students not completing all four examinations ^t the 80^' 
lev^l or ^igher received tno letter . grade/ Statistipai analysis, 
indicates that the grade distributions ar,e not significantly 
different, . ' ' • ^ • ' . , **. j . 

A second measure of short-term academic |jsrf orma^cet .is 
the f irst^ semester grade-point average Cor eour'sfes i^Xhev, 'than 
developfnental matheinatics . ,^A summary of these grade> appears 
in Figure Statistical analysis* indi^tes that tdii^ee 
groups did not dif f er*%igTlif icantlyfiWilJh respect \d;^the' grades' 
received in courses other^than dev^opmental .nIath|jBatiGS . 

" ' * -L ** ' . ' • ; ' , >** 

Peysisteric'e %e fact that grades in both the devfelop^^tal 
mathematics course and in othei^ cpimses taken during t^he first 
semester are nob significantly dfiTerent for the "tytpr^d and 
. nop-tutored groups may seem surprising and may* appear* to be a 
denial of the efficacy ot tutoring as an instructional! process. , 
However, closes •exam'inatiori or Figures'' 3 and reV,eais"-that 
additibnal analysis Is necessary. ' • * > 

Figure 5 is a summary of tHe developmental mathematics , 
course results for all students enrolled. The. number of 
developmental mathematics students withdrawing from th^ college 
or not completing the developmental mathematics cours-e^ dur^ing 
this ' semester is less for the tutored groups than in ^tjhe* non 
tutored coj7trol group. If the me^ ^grade-point average is 
calculated for all. groups b^ as-pigning a valae of zero for a'^ 
withdrawal *!grade, then the average grade for the tutored groups 
is larger than the averge grade fob •the controls. ^ ' - ' 
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FIGURE i\ 
' . GRADE POINT AVERAGES 
-FOR DEVELOPMENTAL ^4ATHEMATICS STUDENTS 
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FIGURE 5 I 
Grades for Students"%rii*Olled In 
Developmental Mathematics ' 
in the Fiifet SemesJ 
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DEVELOPMENTAL MATHEMATICS 
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The resultS>of an analysis of variance performed, on 
these data indicates that v/hen the grades of students 'v/ithcjr awing 
from the developmeiital metlhematics course are included in the 
analysis 3 the tutored .groups' earned significantly high^ grades, 
than did the. non-;btitpred controls. 

Fr6oi this analysis "it is clear that the developmental 
mathematics course policy of allowing "all students to withdraw 
fi^pm tri.e course if they do not con)plete the required examJ.nations, 
and of assigning only A, B^and C grades, modifies the grkde c 
distribution .obtained r More students withdrew from the control 
jg^roup than from the tutored groups , resulting in a spuriously high 
mean; grade-point average for the control group i^'eiatlve to the^ 
tutored groups. According to Figure 5 t)ie relative persistency 
of tutored versus ' non- tutored students is art important variab^/e., 

[figure 5^s a comparison* of the relative numbers of students 
withdrawing frqfn each of the three experimental groups. Substan- 
tial ly.,,fev7er students >fithdrew from gr9ups 2 and 3, the tutored 
groups, '"than, from group 1, the non-tutored control group. The 
62.9% withdrawal rate from the develi^pmental mathematics .course 
for group 1 is consistent v/ith information on the withdrawal 
rate of 50^ to 705? in this course before tu4:ors were employed. 
The 44.8^ vfithdrawal rate for* group 2 is- consistent with a 
withdrawal rate of 40^ to 45^ 'in previous semesters when tutors 
;were employed in a classroom tutoring situation, according to . 
informal records maintained by the college. . j ; 

• '* 

Statistical analysis of. this inf orma^ion^indicates that . 
these 'diff^r!ences in the experimental^ groups are- significant 
at beyonde* d r,01 level. There is a significant difference in 
the withdrawal rates for the three groups, with more s-tudents in 
the non-tutored -control "group withdrawing than in either of the 
tutored groups . #- 

' This pattern of withdrav/al is even more pronounced if the 
frequency of '-withdrai^al of remedial mathematics students from 
the college is examined ^Figure 7 shows the percent of students 
enrolled in remedial mathematics who withdrew from college 
entirely during the first seme-ster. The percent of students 
withdra,wing from the non-tutored group (.25.8^) is more ifhan 
six times the pei^cent of students withdrawing from the combined 
tutored grups . (3-9^). . * 

Additional evidence supporting the effect of tutoring on 
student persistence outside ofs the^ipecific cl^s .being tutored 
is found in Figure 8. Figure 8 indicates that the percent 
of developmental mathematics students withdrawing from any 
cjburse in the first semester is higher for the .non-tutored 
control group\ (75.8^) tjian for either the classroom tutoring 
group (56.7^) or the total tutoring group {^9.2%). 
These differences are statistically significant. 

Tties*^, f ipfjiings agree with th$ research reported 'by Evans 



,,(26), Lucas, FaitRer, arid Montgonje^ (48), jMacmilldn (51)^, Mohan 
^ (59), and Riessman (68) indicating t^t tutoring ha6, little direct ' 

effect on course' grades* ^ * ^ 

These findings also support the obseryatioiTs of Adams (1), 
// Bqr^^^aM Heb^rt (10) i Etters (25), Sykes (^1), Taylor (83), 

. yilley:, PortBr, and Joiner (8^, and Yuthajs (9^2) that tutoring 

• M j^«y effective' in reducing Atrition* A major short-term- 

} . ef^ct of tutoring appears to be the develclpment: of^ psychological 

changes in students that '.irrf luertce their behavior outside the 
Specific area of tutoring •/Tfe-paifercular, for this study, although 
the tutored and no^-tutorfed groups did not differ significantly ^ in 
the grades earned in either the tutored course Or in other courses, 
. ^ . they did differ sigi^ificantly in the rate^^t which they withdrew ' 

from the tutored cpurse, from other courses, and from the college 
^ during the first* ^emester, . • 

' / ' ^ ' ' ' ^ 

■ ' • - , ' 
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Iiong-term Performance of Experimental Ggoiaps y 

If the short-tern^ psychological changes apparently ^ ' ^ 
produced by tutoring .persij^Jb' beyond ' thev semester Ixx whifJh the 
tutoring takes'' place, anid'if these changes are sufficiently'" 
general as tq affect stu^ebt performance in areas other than ,^ 
the tutored area, then tfi^ir differential effects cari bfe J 
expected to appear in th6 long-term academic performance and \ 
persistence' of the experimental groups, - ^ , ' - 

Academic Grades The primary Reason for using tutoring in 
the developmeijtal methematic*s course was to increase the*^ 
probabi,lity that ^'a student woi>ld complete the course success- 
fully, v Figure. 9**is a summary of the perfor'mance of all : . 
students enrolled in develQpm'ental mathematics course during^ 
the first semester of the study. - . . ' ' . 

* For. group Iji^f. the' 39 • student^ who 'did npt, complete t}ie* 
course in tHe^TTTrst eenfester,/^ withdrew* from the C9llege and 
did not return. Of the* remaining. 30, 22 completed the- cours.e 
during" the four semesters of the: study. A total of ^5 or ^ - 
72.6$5 o^f the non-tutored control group (group 1) completed 
the course successfully. . , , ^ , 

" For igroup 2, of •the 30 students 'who di-;^ not complete ^the 
course in the first semester, tv;6 ..withdrew from the college and 
did not return. Of the remaining ' 2B, * 20 completed the course 
during the four semesters of the -study. A total of 57 or '85.1^ 
of the classroom tutored group (group' 2) aompleted the course, 
successfully . • ' ^ 

For group 3, of the 20 students who. did not complete*, the 
course in the first semester,, one withdrew from the ^coIleg6 and 
did not return. V Of the remaining 19, 13 completed* the course 
during the four Semesters of the study". A .total of '5^ or 88.5^ 
of the total tutoring group (group 3) completed the course 
suQces^fuiiy . ^Figure 10 is a graphic presentation of this 
information • • f ^ . \ 

Statistical analysis ' indicates that the dlf f erent :in the • 
relatiyje nximbers of students, completing the developmental 
mathematics course for the thr^e experimental groups is 
significant at the;0.05 level. Significantly more of the- 
students in the tutored groups completed the developmental- 
mathematics j3ourse '^in ,the Jf'our'^semesters of the' study than 
■did studehts in the nop-tutored control group. 

On^ function of the developmental mathematics course is, 
to prepare students to continue their studies iij 'a subsequent . 
.algebra .course.* Of the '37 stud^ts in group 1 who successfully 
.^completed, the developmental mathematics course .in the first 
'semester and who reenrolled In- the cblliege in the second 
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16 


25.8 


3 


11.5 


. 2 


■3.3 


Never returned 


9 


14 .5 


2 


3.0 


1 
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1 . 0 
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Returned to course 
in four semesters 
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1 




0 


0 


s 

Completed, course 
in four semesters 


2 


3.2 


0 


0 


U 


U 


Returned to course, 
did not complete it 


2 ' 


3.2 


0 


0 


1 


1 • 0 


Returned to college 
did not ree^nroll in' 
the course 


3- 


11.8 


0 


0 


0 


0 


Withdrew from the course 




37 .1 


27 


40.3 


lo 


- 29 15 


Completed course 
in second semester 


5. 


. 8.1 


11 


16.11 , 


8 


, 13.1 


Completed' course 
' in third semester 


9 


111.5. 


» 

^ 5 


7.5 ■ 


5 


8''2 


Completed course-' 
-in fourth semester ^ 


6 


"9.7 


. 3 


• 11.5 


■ 0 


. 0 


Did not, vd'omplete 
the course 


3 


11.8 


8 


11.9. 


5 


'8.2 


Completed- Developmental ' 
. Mathematics -course ' 
withio four ^ em.es ters - 


115 


72.6 


57 


85.1 


511 

1 


88.5 



- > FIGURE 10 

STUDENTS COMPLETING DEVELOPMENTAL MATHEMATICS 



Percent Completing Developmental Mathematics 
Within Four .Semesters 



80 
70- 
60- 
50- 

30 
20- 
10- 
0 




Group 1 / Group 2 
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Control Group Tutoring 

(N = 62) (N = 67) 



Gro^up 3 

Total -* 
Tutoring 
(N = 61) 



A Percent completing the jcourse in the first semester 



9 Withdrew from the college and returned to- complete 
the course within the four semesters of tKe study- 



I Continued in' college and- completed the course 
^ • within the fou:r semesters 6f the study . 



semester, only. 10, or 27.0^, over enrolled in a suU^equent, 
mathematics course. Of the 53 students in group 2 who 
successfully completed the developmental mathematics course , 
in tije first semester and who reenrolled in the college in , 
the second semester, only 1^, or 26.^/5, ever enrolled in a 
subsequent mathematics course. Of the 56 .students in group 
3 who successfully completed the developmental mathematics 
course in the first semes'^ter and who reenrolled in the college 
in the 'second semester, only 11, or 19'. 6^, vever enrolled in 
a sutjsequent mathematics course. Statistically , ' there .is no 
significant relation be):ween the number of students enrolling 
in a subsequent mathematics course' and the amount of tutoring 
received by them in devglopmental mathematics. 

Average' grades for all students enrolling in algebra 
af t'er- successful completion gf developmental mathematics are 
shown in Figure 11/ These grades are not significantly 
different. ' . ' 

When grade averagers for s'^udents completing the second 
and third semesters are calculated by including withdrawal 
grades, there is a s^ignif.icant iijcrease in grade av;erage for 
th^ tutored groups with respect to the non-tutored control 
group • There is po significant difference in grade averages 
between the classroom tutoring and total tutoring groups. . . , 

Persistence If tutoring »tends to promote Significant I 
psychological changes in the student leading to decreased 

• at:ferition during .the first semester, then it is reasonable | 
to expect that these chang^ may lead t.o signif ilcantiy 

^altered patterns. of attriition in subsequent seme^^ters . 



iree basic patterns or persistenc'e are found in the 
experimentai^roups : 

1. Students may withdj?aii_from developmental 

mathematics course and^^rBiewMlJ,^^^ a subsequent 
semester . . — ■ 



2. Students may withdraw from the college and reenrolX" 
in a subsequent semester. 

3. Students may complete the d^evelopmental 'mathema-tics 
cours^ in the first ^semester and reenroll in a. 
subsequent semester. ' 

With respect to. the^ first of these patterns., it was found that 
there is no significant difference amor\g experimental groups 
in the number of students who reenroll ''^f ter withdrawing from 
the developmental mathematics course during the first 
.semester. This finding; is consistent with the . observations 
of tutors and instructors associated with the developmental 
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FIGURE 11- 

Average Grades fQr Students 

Enrolling in an Algebra course 

After Successful Completion of 

Developmental Mathematics in the 

I* * 

First Semester 
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N 



Grade 



Non-tutoi^ed 
Control Group 




Group 2 
Classroom 
Tutoring 

lv57 



Average 



Group 3 

Total 
t 

• Tutoring 
11 



1.^73 



1^ 



■'"The/ grade avirage was calculated on the bAsis of. A' 
C = 2, D = 0. /■ 



= 4, B = 3, 
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, mathematics course that 705? to 8o^ of all students who withdraw 

, from developmental mathematics will^reenroll. Most of these 

• students- have completed some portion of the course and have 

a strong incentive to reenroll in order to earn d passing \ 

gr-ade. , • • ^ , 

» * 

With respect to the second pattern, there is no signifi- 
cant^ difference among experimental groups in the number of 
students' who reenroll after withdrawing 'from the college 
during the first semester. Although the relative frequency of 
withdrawal of stuti^fents from college is s2rgnif icantly greater 
for taie non-tutored students .in the control group, the fraction 
of students reenrolling is independent* of their .previous 
axperiencis with tutoring. 

Witl^ respect to the third pkttern, there ^is no significant 

difference amdihg experimental* groups in the number of students 

who reenroll in a subsequent seiAestef after successful completion 

of the developmental mathematics cour'se. This finding supports 

observations by tutors and 'instructors in the developmental 

inathema tics' cour,se with respect to the very positive effe.ct on* « 

sl^udent morale of successfully completing the developmental 

cqiirse*. \ 1 . \» , • ' ' 

« V / - . * 

^/ There is a significant relation between -the number of 
students enrolled in college in .the ftSurth semester and the ^ 
amount. of tutoring received by them. While 38' 7^ of the 
.students in the non-tutored control group' (group 1) are 
enrolled In the college in the fourt^ semes tef, 86.7^ of 
I •the tutored students (groups- 2 and 3; are enrolled in the 
college in the fourtl^, semester.. This *dif ference is significant 
aj> well beyond the 0.01 level/ The number of tutored students" 
enrolled in the college in the fourth. semester is significantly 
greater th^n the number o,f non-tutored students enrolled in 
the fourth semester. This findinTg is consistent with the 
increase in short-term persistence. Tutored students are - 
significantly jnore likely to persist in college than are their 
'non-tutored counterparts . * , ^ * * * 

If tutoring is asso'cialjed with increased persistence in 
college, it might be expected that tutored students who enroll ^ 
in a. subsequent algebra course would be less^like^ly to withdraw 
•from that course than non-tut6red students. However, the 
fraction of students withdrawing from algebra is essentially * 
the same* for all three experimeital groups. Taken together 
th6 findings support the conclusion ihat the amount of tutoring 
received by students in developmental mathematics is not a • 
significant factor in determining their s-ubsequent enrollment, 
"^^Si^des, or .persistence in an algebra course. This result was 
not unexpected. ^Oae developmental mathematics course concepts * 
are qualitatj^veljf /different f^rom those encountered in alget^ra. 
The developmental/mathematics course emphasizes arithmetic 

• * 
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computation and^ practical problems rather then theoretical 
concepts and abstract problems. -The skills required -for / 
» success in the algebra course are not the same as those 
required' in the developmental ''course; thgy are necessary for 
success in algebra but not sufficient. •< 

If tutoring produces psychological changes associated 
with increased' long-term persistence in college courses, it / 
might be expected that students in the tutored groups would 
withdraw from subsequent courges less frequently than students 
in the non-tutored control group. In Figure 12 the percent of 
students withdrawing from one or more courses in the second 
semester is given' for each of the thre6 experimental groups^ 
More than double the number ''of students from tlve non-tutor6j9l 
control group withdraw from one or more ^ courses in the Second ^ 
semester than from either of the tutored groups. Again, 
'tutoring is associated with long-term persistence in college * 
courses. 




Summary and Interps^^ation of Interview Results 

On the basis of the personal interviews heid with each 
student i^ v;as possible to assess their expressed attitudes 
toward developmental mathematics, towan^d other courses > and 
toward the college. ^ ^ 

Figure 13 is a surhmary of the attitude toward mathematics 
ratings arranged according to experimental groups. A,s, expected, 
the^ expressed .attitudes of students in the tutored grptmjp were 
more -positive than the expressedTattitudes 'of .students in the 
non-tutored control group. The mean rating for tutored students 
fell in the neutral cdtegor;^. For most students enrolled 
.in a developmental mathematics course the normal response to 
any question about, attitudes |:oward mathematics or mathematics 
coui^ses is strongly negative. Modifying that response froiji 
negative to neutral, as has apparently accomplished here, ^ 
is a substantial achievement. 

' A' 

One question on the interview involved the. change* in 
the student *s attitude tov;ard other college course's o.ver the 
semester. The responses are summarized in Figure lh\ 'Students 
in the tutored group? - indicated a significantly mope positive 
change in attitude toward all courses than did sxyidents in 
the non-tutbred control group. This finding is consistent ' 
with the signiJ^icant decrease in withdrawal from -courses in 
.the first semester and the more positive attitude toward, 
, developipental mathematics found for students in the tutored 
group as couipared to students in the non-tutored control 
group. 

RespQhses to the interview .questions by tutored students 
revealed that many of them were receiving assistance from the 
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. FIGURE 12 

' STUDENTS WITHDRAWING IN THE SECOND SEMESTER 
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• . ( . 

li'IGURE 13 " \ 



Composite Attitude Toward Mathematics 
Rating Based on Responses to Interview 

Questions . *' ' - , 

N Mean Rating * ' Range . • • ' 

62 ' 8.08 . " 5 to X2 , 

67 12.61 ■ 8 to 17 • 

61 12.66 9 to 17 

A rating of 10 or less represents a negative attitude toward 

i ^ * 
mathematics. ' . * , 

A. rating of » 11 to 13 represents a ffeu^al attitude toward 
mathematics. 

A rating of 1^ or more represents a positive .attitude toward 
mathematics 



-f^. RIGURE 14 ^ *• 

Responsesiito Question 5^ in the Interview, 



\ . 



Question 9: 



Has your attitude toward othQr college courses 
changed from what it. '.was when you started the 
semester? If so, how? 



Group 1 
Non-tutored 
Control Group 
■ (N = 62) 



Restfonse 

(a) I have & much^^ " 

. more negative 3 
attitude 

(b) I have a more 
negative 21 
attitude 

(c) My attitude 

has not 38 
. cha-nged 

(d) My attitude 

is more & 
positive 

(e) My attitude 

is muph more . 0' 
positive 



Mean Response .using * 
(a) = 1, (b) =■ 2, 2.56 
(c) = 3:, (d) = l\, 
(•e) = 5. •■ ' 
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Tutoring 

(N = 67) 



15 
37 

15 

/ • 



Group 3 
Total 
Tutoring 
(N ^ 61) 
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4.46 



tutors with courses other than developmental ^mathematics . Many 
indicated that their attituda toward' other courses was more 
positive because they were receiving this personal help and 
because they believed they could succeed in the other courses 
with this help* Responses to the interview .questions by ' 
tutored* students reflected open appreciation for the tutorial, 
help they were receiving and a feeling that they could succeed 
in their college courses because of the tutorial help they 
were receiving* For many, the tutorial assistance was viewed 
as a direct effort ^i)y the college to help them succeed* ' y 



SUMMARY 

^( . ' 

The following ^re the findings related to the perf ormapc^ 
of the experimental groups during Cfehe first , semester : 

J. Th^^ tutored and non-tutored groups did not differ 

' significantly with Respect to the grades received in 
« developmental trathematics during the first semester. 
Gr'ade-point averages did not diff.er signif itantly 
among the three groups. 

If the grades of - students withdrawing from the 
developmental mathematics course are included in the 
, grade average, students in. the tutored groups earned 
. 'Significantly higher grades than" did students in the 

non'^tutored control group. .If grade-point, averages 
. _are calculated by assigning a value of zero to a 
^ withdrawal grade, students in the classroom tutoring 

" g?oup, who received one hour of tutoring per week, 
had an -average of,. 2*03. Students in the total . 
tutoring group. Who received approximately^ 3 -5 hours 
: ,^f tutoring per Veek, hac^ an average grade" of 2.^6. 
\Students in the n^n- tutored' control group had an 
V average grade of i.32. \ 

0 

2. Significantly fewer students withdrew from^the tutored 
groups, than from the non-tutorecj co^ntrol grouj). Of 
.the noi;i-tutpred students 62,9 percent withdrew from 
developmental mathematics x in the first semester while 
39.1 percent of the students in the tutored groups 

* withdrew. /' ^^ . ^ 

' \ V..../ ' ■ c- ^ ' ' ' - / 

3, On the basis of the structured interviews, students • 
in the tutored groups were rated as significantly more 
positive in attitude towa^rd developmental mathematics 
than were ^students in: the non- tutored control ;group . 
The average rating of attitude vfcdward mathematics 

for studei)ts in the tutored .groups fell in the 
neutral category .while the average bating fbr students 
in the non-tutpred group 'fell in the negative category 



I * 

^. The tutored' and norj-tutored groups did not differ^ 
significantly with respect to the average grades \ 
received by students .in the first semester in 'courses, 
other than developmental mathematics. * » 

5. Significantly more of the students in the; non- titored 
control group withdrew from, at least one Glass 

than in either of the tutored groups. Of \the tutored 
Students 53.. 1 percent withdrew from at lea^st one 
course during the fit»'st semester, while 751 8 
percent of the students in the non-tutored \ control 
group withdrew from at least one course.. \ 

6. On ithe basis, of the structured interview resportses, ' 
students in the tutored groups indicated a Significantly 
more positive change in attitude toward all \other 
pours6s than did students in the non-tutored\ control - 

^ group . • ' * ' * c ' . 

.The following are the findings rejLated to the perf^Drmance 
of the experimental groups during th'e three semesters subsequent 
to the initial enrollment* in the developmental mathematics course. 



For those students who withdrew from the' developmental 
' mathematics course in the 'first semester there \was 
no sigriiricant difference between the' tutored and 
non-tutored groups with respect to the number o\ 
students y/ho reenrolled in a subsequent semestef;. 
More than 70 percent* of all studerits who withdreW . 
from developmental mathematics reenrolled in 5 \ 
subsequent semester. • - " 

8. For those students who withdrew from the college in 
the first semester there was no significant difference 

;' between the tutored and non-tutored. groups wiih 
respect to the number who reenroll in ,a subsequent 
semester. More than 40 percent of all students who, 
withdrew from the col-lege 'ifeenrolled in. a subsequent 
semester . . 

9. For thosej^studenl^s who completed • the developmental 
• mathematics course., there was no significant 

difference between the tutored and 'non-tutored groups 
-*in the number of students whQ;#^??eenrolled in a 
V- subsequent semester. Approximately " 97 percent of 
the students who cojiipleted the developmental mathe- 
matics course with^a passing grade reenrolled in some 
subsequent ' semester: 



1:0 J The . number, *QX t 
in the fourth s 



Atored student's enrolled in the college 
^mester of the. ^tudy is-si-gnif icantly 



> ■ 



-37- 



greater than the number ^of non-tutored students 
so enrolled. While 38.7 percent of the students 
in the non- tutored group were enrolled in the 
college in the fourth semester,- 86.7 percent of the 
• tutored students were enrolled. 

'11. For those students who completed the developmental 
ma*thematics .course in the first semester, there * • 
was no significant difference in the numbers from 
the tutored and non-tutored groups who 'enrolled in 
0" . # a subsequent mathematics course. **^Only 21.7 percent 
• • of those students who successfully completed develop- 
mental mathematics in the first semester, later 
^enroll-ed in another mathematics course. ' 

12. For those, students who Completed developmental 
mathematics aad enrolled in a subsequent mathematics 
90urse there was tio significant difference between 

^ the tutored and, non-tiitored groups in the grades 
received in the^ later mathematics* course! 

13. ' For tho^e students who completed developmental mathe- 
" ' matics and enrolled in a subsequent mat-hematics 

course there was no significant difference between t 
the tutored and non-tutored groups in the number who • 
withdrew, from the later mathematics course. 
' ' ' . ' ^ • 

1^. Ther^e was no significant difference in second 

semester grade-point averages earned .by stjudents from 
the tutored" and non-tutored ^groups when^grade^point , 
averages are calculated using A = B = 3, C = 2, 
D = 1, and P =^ 0. If withdrawal grades- are included ^ 
-in the grade average by assigning them' a value of 
zero, students from the tutored groups earned 
significantly higher -grades in the second semester 
than did students from the Vop^i-tutored group. 

15. If withdrawal grades *are included In the grade • / 
average by assigning them a value- of zero, students 
from the tutored groups earned significantly higher ' 
grades in the third' semester than did students from 
' the non-tutored group. ' ' 

4 

16-. The number of non-tutored students withdrawing 
' from one or m£)re courses in the second semester 
was significantly greater than^ the number of 
students from the tutored groups similarly withdrawing.^ 
•Of the non-tutored students 73.0 percent withdrew, 
from at^.least' one course in the third semester, while 
pnly31*6 percent of the students from the tutored^' 
group similarly ^'withdr.ew. 
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17. The number of non-tutored students withdrawing 

from «me or more courses in the third semester was 
» signif \cantly greater than thefnumber of students 
from fcne tutored group similar^j^wj^hdrawing. ' Of" 
the non-tutored students 70.0 per^nt withdrew from 
atjreast one course in the third semester, while 
only 31.6 percent of the* stmdents from the tutored 
group similarly" withdrew. > 

In general, students tutored in a developmental mathematics 
course are more likely tthan their noh-tutored peers to remain 
enrolled in the developmental mathematics course, to remain 
enrolled in college, to withdraw from •fewer courses, ^nd express 
more positive attitudes toward their courses during the semester 
±n whijch tutoring takes p*Lace. Thife pattern of increased persis- 
jpbc^e continues during the two years fpllowing tutoring., 

♦ € 

♦ 

♦ ^ , ^ Recommendation^ ^ 

On the basis of the findings of this study the following 
recommendations seem reasonable: , ' * . v 

1. Decisions concerning the use of tU'tors in developmental 
programs in community colleges should be baged on the 
prol^^ble influenc^e of tutoring on the p'ersistence of 
students in college and on the,, development- of improved 
attitudes toward coures rather than on the expectation 
of higher grade-point averages. The considerable 

^ expenses and time expended ^ the development 'and main- 
tenance of tutorial' programs in the* communi'ty college 
" can best be justified on the b,asis of the effectiveness 

'of such programs in ^building positive attitudes 
and enhancing self-concepts as expressed in improved 
, ^hort-term and long-term* patterns of persi^^nce. 

i ' ■ ^ ^ - \ • ^ 

2. In programs or courses in which tutors are employed, 
effectiveness should be measured by the combination 
of academic grades, per§istence,. and change -in 
attitudes. toward the program rather than by grade-point 
average alone. This is especially true for programs 
designed for academically disadvantaged students.* 

3. ' In basic Skills or develo'pmenta]^ ^programs iii the 

community college where persistence in college or 
in the program is a major determinant of the 
j)robabil5.ty that a student w.ill succeed,- tutors and 
structured, tutoring should play a major; role. In 
programs in developmental mathematics, reading skills, 
basic writing skills, -English as a secojid language, 
or other basic academic skills, long-te-t^m persistence 
is usually necessary for success. ^It is suggested^^ . 
therefore, that tutoring should be a central component 
^ . of such prbgrams. 

■■£9 ■ ■ 



Tutoring should not be seen as a strategy for 
enhancing the ^Effectiveness of sa. developmental • i 
arithmetic course as a mea^rls of preparing low- 
ability students for success in a subsequent ^ 
algebr^a course. This study supplies no assurance 
that tutoring per se is 'sigriif icantly related to 
increased probability of , enrollment in a subsequent 
algebra course, or to .increased retention or 
improved grades for students who do enroll in a ^ 
subsequent algebra cours^e. . * ' ' t^, 

Tul^oring should be considered as a potentially . 
valuable /element in the design of instruction in all' 
acadenric and occupatifonal a^e&^ of the comrtvunity 
college. This 'is parVis^arly' true in individualized, 
instruction programs, and in programs 'designed for 
the non-traditional learner who may -be morej likely 
than traditional students to withdraw from college 
or V7ho may have serious unresolved problems relating ^ 
to negative attitudes, poor self-image, and " ^ 

diminished self-conf;idence , 

Further research should be .cpnducfceti on the/relative 
effectiveness of atruQ^tured tutoring in t^ic 
skills areas other .^^^Vfi mathematics: reading, writing, 
language skills, or "gerie'r^al study skills. It is. not 
unreasonable to expect that studies parallel to the 
present 9ne -will yield similar results and exterfd 
present Understanding of the dif f erenMal effects of 
tutoring, ' Past studies in these areas have suffered 
from the lack of structure supplied for tutors, and 
therefore consistent 'results'* have not been obtaine^d. 

Further research should be conducted on the aspects of 
the tutoring process and the characteristics of tutors 
that are related to jnoi:e effective tutoring. In 
particular, the following factors should.be exam'ined 
experimentally: 

a. the actions or strategies employed, by tutor3 in 

the tutoring process; 
.b. ' the effects of tutor training; 

c. the effect of matching* tutor and student on the 
basis of cognitive style,' personality variables, 
ethnic, racial, or socio-economic background, 

or other characteristics,; ' 

d, ' the role of processes and devices other than 

' - programmed-instrucition as a structure or frame-. ^ 
^work for the tutoring .activities . / • * 

Further research should be performed to determine the 
extent to which the positive effects of the tutor- 
student interaction are due to subject-matter oriented 



activities or to the* establishment of interpersonal 
relationships of a more general nature. It would, 
have been enlightening to have followed the progress 
of a foxirth experimental group who ^ere not tutored 
in mathematics but were enopuraged to form. an r 
int.ense persona^ relationship with another perspn 
or group of persons. 

This reseaVch should be extended to student . - 
populations other than the educationally cjlsadvantaged/ 
Tutoring is being used increasingly in all areg!s 
of community college instruction, including 
academically talented students and'adul* and 
continuing education programs. Most of , these 
applications of tutoring have not been the subject- 
of systematic, ^controlled investigation,- even though 
they represent important areas of coimnuni*ty college 
instructional activity. ' \ 

Furtjier research should be conducted on tl^e natui^e . 
'of the attitude changes that are ' apparently 
produced. by the tutoring process • Standardized 
instruments such as personality inverftOrie's or 
other psychiatric probes should be use& to describe 
and delimit more carefully the attitude and s^lf- 
image changes obcurlng during tutoring. 

Further research should be^^conductad on the differential 
effects of 'tutoring as .related to the sex*, age-,^» 
ethnic or racial background, soeio-ecojiomic background, 
personality variables, and initial attitudes or 
tutored stuijejits.. These factors haVe not. been the 
^ulDject of ,study in this Investrgatibn, Research" 
on these tactors^ would provide valuable informatlron for 
tutors and for educational planners involved in ' 
developing and managing tutoring programs, training \ 
tutors, or developing instructional materials to be . 
used in the tutoring progess. 
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